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a b s t r a c t
This paper investigates when the reported average of online ratings matches the perceived average assess-
ment of the population as a whole, including the average assessments of both raters and non-raters. We
apply behavioral theory to capture intentions in rating online movie reviews in two dissimilar countries –
China and the United States. We argue that consumers’ rating behaviors are affected by cultural inﬂu-
ences and that they are inﬂuenced in predictable ways. Based on data collected from IMDB.com and Dou-
ban.com, we found signiﬁcant differences across raters from these two different cultures. Additionally,
we examined how cultural elements inﬂuence rating behavior for a hybrid culture – Singapore. To study
whether online consumer reviews are subjected to under-reporting bias, which is, consumers with
extreme opinions are more likely to report their opinions than consumers with moderate reviews causing
online reviews to be a biased estimator of a product’s true quality, we compare the consumer reviews
posted online with those from an experimental study. Our results shows that under-reporting is more
prevalent among US online network, thus online reviews are a better movie perceived quality proxy in
China and Singapore than in the US.
 2010 Elsevier B.V. All rights reserved.
1. Introduction
User-generated online reviews are amajor source of information
for movie-goers and can reduce product uncertainty and help con-
sumers infer product quality. Virtually all models for monetizing
online social networks, from the well known like Facebook and
YouTube to the more obscure like FirstWivesWorld, are based on
trust and shared social values (Clemons et al. 2007). The most suc-
cessful, like the relationship between TripAdvisor and Hotels.com,
are based on trust; the greatest failures, like Facebook’s Beacon, oc-
cur when this trust is violated (Clemons et al. 2007). Still, consum-
ers do pay attention to what has been written in online social
networks to make their purchase decisions (Chatterjee 2001, Che-
valier and Mayzlin 2006, Clemons 2008, Clemons and Gao 2008,
Dellarocas 2003, Senecal and Nantel 2004). Prior research on con-
sumer decisionmaking has established that online reviews are con-
sidered more credible and trustworthy by consumers than
traditional sources of information (Bickart and Schindler 2001, Li
and Bernoff 2008). However, to what extent can the evaluations
posted by individuals in online networks be considered reliable
and representative of the general consensus? This is crucial to
understanding the prospects for monetizing social networks, and
even to their continued relevance in marketing.
Prior research (Hu et al. 2006) has found evidence that online
reviews may not be representative of the general consensus opin-
ions due to under-reporting bias. Under-reporting bias is a form of
self-selection bias described in the literature on satisfaction
(Anderson 1998). Consumers who are very satisﬁed or very dissat-
isﬁed will be more motivated to voice their opinions through re-
views and thus are more likely to do so. It has been found that
under-reporting bias does exist in certain US online review web-
sites (Hu et al. 2006). The average of reported quality ratings (cre-
ated by a small population of those sufﬁciently motivated to post
their reviews) do not match the average of perceived quality assess-
ments of the general population. Since consumers are becoming
increasingly dependent on online reviews to make purchase deci-
sions, we studied raters’ behaviors to reveal whether under-report-
ing bias exists across cultures, and whether online consumer rating
behavior will yield biased or unbiased estimators of a product’s
quality in various markets.1
Since each posted online review is an assessment of a single
individual’s perceived quality of a product, this study ﬁrst explores
how such reported quality could be inﬂuenced by cultural factors.
1567-4223/$ - see front matter  2010 Elsevier B.V. All rights reserved.
doi:10.1016/j.elerap.2010.04.001
* Corresponding author. Tel.: +65 91918362; fax:+65 68280468.
E-mail addresses: noisian.koh.2006@smu.edu.sg (N.S. Koh), hunan@smu.edu.sg
(N. Hu), clemons@wharton.upenn.edu (E.K. Clemons).
1 In this paper, we will be using the terms ‘rater’, ‘reviewer’ and ‘consumer’
interchangeably.
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The behavior of individuals in online networks can be very differ-
ent, may vary in systematic ways across cultures, and may differ
from ofﬂine behavior as well.
Behavioral theory in social psychology asserts that speciﬁc sali-
ent beliefs inﬂuence behavioral intentions and subsequent behav-
ior (Ajzen 1985, 1988, 1991). Employing constructs from
behavioral theory—attitude, social norms and motivation—we seek
to understand the following important questions, which to the best
of our knowledge have not been answered in previous online re-
view literatures:
 What factors motivate consumers to write online reviews?
 How does culture inﬂuence raters’ behavior when writing
reviews and how are cultural differences manifested in differ-
ences among ratings?
To identify the potential under-reporting bias that might render
the mean of online movie reviews a biased estimator of movie
quality, we compare the distribution of voluntarily posted online
movie reviews to those reviews that we believe are closer to the
distributions of true perceived quality. In the case of Chinese
reviewers we were able to conduct a survey, in which respondents
were asked to report their ratings for a number of movies that they
have viewed and under what circumstances they are more likely to
write online reviews. In the case of American reviewers, we could
not get an adequate number of responses for the survey experi-
ment. Thus, we replaced the survey instrument with a database
of reviews collected from MovieLens. As raters of MovieLens are
advised to rate as many movie titles as they can in order to get a
good movie recommendation, we believe that, in MovieLens, the
under-reporting bias is less severe. Comparing survey results to
posted online reviews in a Chinese cultural environment, and com-
paring unbiased recommender reviews to posted online reviews in
an American environment together show that under-reporting bias
varies across different cultures—online reviews more accurately
reﬂect a movie’s perceived quality in Chinese online networks than
in the US.
The rest of the paper is organized as follows. The next section
reviews related work. Section 3 describes the theoretical frame-
work and our research hypotheses. The research setting and meth-
odology are presented in Section 4. Sections 5 and 6 provide the
analysis of our empirical ﬁndings. Section 7 provides a robustness
check on our ﬁndings. Section 8 discusses the limitations and con-
cludes with suggestions for future research.
2. Related work
To understand the behavior of movie raters from different cul-
tures, we draw upon some of the behavioral theory on attitude, so-
cial norms, and under-reporting bias and examine how their
behaviors are inﬂuenced by cultural differences. This section cov-
ers the work relating to attitude, social norms, cultural differences
and under-reporting biases.
2.1. Attitude and social norms
Taylor and Todd (1995) describe a construct that argues that
behavioral beliefs inﬂuence attitudes, which in turn determine
intentions and actual behavior. Behavioral beliefs arising from so-
cial pressure are termed normative beliefs (Ajzen 1991), also
termed social norms, the inﬂuence created by a person’s normative
beliefs that others approve or disapprove a particular behavior.
People’s intentions to perform a particular action are inﬂuenced
by social norms, or by their perception that important others think
they ought to perform those actions. In our context, social norms
refer to the inﬂuence from consumers’ normative belief that the
behavior is accepted, encouraged, and promoted by their social cir-
cle. Consumers may believe that their family, friends, and even on-
line peers would favor certain online opinions, and this belief tends
to inﬂuence their intentions and opinions. We examine how ofﬂine
interactions and social norms inﬂuence online social network
behavior.
2.2. Cultural differences
Hofstede’s (1980) cultural dimensions serve as the most inﬂu-
ential theory of culture and cultural differences in research in the
social sciences (Nakata and Sivakumar 2001); his categorization
of national societies is also widely used as the basis of applied re-
search in the study of marketing differences across cultures and in
e-commerce studies (Pavlou and Lin 2002). His cultural framework
has also received strong empirical support (Sondergaard 1994).
The framework was generated through the most extensive exami-
nation of cross-national values ever undertaken, involving 116,000
respondents from 40 countries (Pavlou and Lin 2002). The results
were consistent with the ﬁndings in 38 other studies (Nakata
and Sivakumar 2001). Hofstede separated cultures on the basis of
(a) masculinity–femininity, (b) individualism–collectivism, (c)
power distance, (d) uncertainty avoidance, and the recent addition
of the Confucian dimension of (e) long-term orientation (Hofstede
2001). Our work starts by accepting Hofstede’s framework; we are
not testing it for validity, but attempting to demonstrate whether
the behavior of online raters is consistent with this theory. We fo-
cus on the implications of dimensions (b) individualism–collectiv-
ism and (e) long-term orientation.
Individualism–collectivism refers to the basic level of behavior
regulation of either individuals or groups. Individualists view self
and immediate family as relatively more important than the col-
lective. Long-term orientation as described by Hofstede suggests
following tradition, perseverance and the practice of benevolence;
short-term orientation on the other hand, is the tendency towards
consumption and materialism. As these are long-established and
inﬂuential theories of culture and cultural differences, we will be
using these cultural constructs in our conceptual development to
better understand how different forms of national culture manifest
themselves in online interactions (Ess and Sudweeks 2005). We
caution the reader not to view these dimensions as merely cultural
stereotypes. Hofstede is not suggesting that all Chinese are benev-
olent towards all other humans, or even towards all other Chinese,
in their online behavior, nor is he suggesting that Western culture
is without benevolence and the Golden Rule of ‘‘Do unto others. . .”
Hofstede is suggesting that with a large enough sample, differences
in cultural norms are readily observable.
2.3. Under-reporting biases
Hu et al. (2006) found evidence of two self-selection biases,
acquisition bias and under-reporting bias, in the reporting of on-
line consumer reviews, both of which render mean ratings a biased
estimator of product quality. Acquisition bias refers to the situation
that only consumers with a favorable disposition towards a prod-
uct will acquire the product. Since only consumers with a pre-
acquisition utility perception higher than the product’s posted
price are willing to pay the price to acquire, and thus have the
chance to review the product, this creates a bias towards a greater
number of positive product reviews. Second, consumers who are
greatly satisﬁed or greatly dissatisﬁed are more likely to report
their reviews; correspondingly, those consumers with more mod-
erate sentiments are less likely to post a review. This is termed un-
der-reporting bias, since it applies to consumers who have acquired
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the product and speciﬁcally to which consumers are more likely or
less likely to report.
Based on the data collected from Amazon.com and an ofﬂine
survey conducted on US customers, Hu et al. (2006) documented
that while online consumer reviews have a U-shaped distribution,
actual consumer assessments for the same set of products are nor-
mally distributed. They concluded that online reviews do not re-
ﬂect a product’s perceived quality across the population of all
users, which they term its true perceived quality. Rather, online re-
views quite naturally reﬂect the views of those who post them,
which differ from true perceived quality because of under-report-
ing by those customers with moderate views.
However, their study did not examine the raters’ attitude and
social norms across different cultures. Since the degree of under-
reporting bias might vary across cultures, we set out to understand
raters’ behavior across different cultures—American and Chinese—
and to identify under what circumstances online reviews might or
might not reﬂect a product’s true perceived quality in different set-
tings. Since a large proportion of the movies watched by Chinese
consumers were downloaded at no cost, acquisition bias is not very
signiﬁcant in our context. Hence, we focused on under-reporting
bias for this study.
The United States and China were chosen for this study because
they represent almost reverse positions on several important cul-
tural dimensions (Hofstede 1980). In addition, we chose to collect
data on Singapore because of its mixture of Western and Eastern
culture, which allows us to see how culture mediates attitudes
and behaviors in such a hybrid culture.
3. Conceptual development
The proposed research model of online movie reviewers’ behav-
ior is adapted from Pavlou and Lin (2002). The dependent variable,
online review behavior, is measured by the rating assessment each
reviewer gives to each movie, and captures consumers’ reviewing
behaviors. Drawing from behavioral theory in social psychology,
two factors that directly inﬂuence reviewers’ intentions towards
the reviewing process included in this study are attitudes towards
the movie and social norms regarding what is customary in rating
behavior (Ajzen 1991, Pavlou 2002). We investigate the relation-
ships among these in terms of cultural differences, using on the
dimensions of individualism/collectivism and long-term/short-
term orientation. In addition, we gathered survey data that enabled
us to look at the motivation for consumers to write online reviews.
3.1. Attitude
Attitude has been used as a predictive factor that inﬂuences
behavioral intention in multiple theories, such as the theory of
planned behavior (TPB) (Ajzen 1988) and the theory of reasoned ac-
tion (TRA) (Fishbein and Ajzen 1975). These theories have gained
substantial empirical support (Madden et al. 1992, Pavlou and
Lin 2002). Attitude here refers to an overall evaluation of the movie
that an individual has viewed. A favorable attitude towards a mo-
vie will positively inﬂuence the rating of online movie reviews. Of
course, it is not surprising that a reviewer’s attitude towards a mo-
vie, which is essentially his or her assessment of that movie, will be
a prime determinant of the content of the review posted. But it is
not the only determinant.
3.2. Social norms
Social inﬂuence is related to Hofstede’s dimension of individu-
alism/collectivism, and is a second factor that directly inﬂuences
online reviews. Collectivism refers to the extent to which individ-
uals feel themselves to be integrated into groups and the extent to
which opinions are informed by group norms and expectations or
even formed based on these norms and expectations (Hofstede and
Bond 1988). Members of individualistic societies are more likely to
value freedom of expression, while those of collectivistic culture
are more likely to seek group consensus. China has for centuries
been highly collectivist; in particular, Chinese attention to group
norms predates collectivism in the sense imposed by Communism
and indeed goes back to China’s Confucian heritage. Conversely,
the United States is among the most highly individualistic socie-
ties. Consequently, we expect there to be differences in the effect
of societal inﬂuence on individual behavior, and speciﬁcally we ex-
pect to observe these differences by comparing online movie re-
views contributed by members of the two cultures.
Collectivist societies have strong relations within the extended
family and among friends and acquaintances (Hofstede and Bond
1988). Their group relations seek to maintain harmony by going
along with the group’s wishes and by promoting and maintaining
long-term relationships (Bond and Smith 1996). We anticipate that
members of a collectivist culture, such as China, would want to
maintain harmonious relationships among participants, both as
readers and as writers, in the online movie review website. On
the other hand, we expect that US movie reviewers value freedom
of expression more strongly and hence feel themselves to be more
free to openly express their appreciation or great dissatisfaction of
the movies they have viewed. Indeed, as noted by Jaron Lanier
(2010) in his recent book, the anonymity made possible by web-
sites seems to encourage the emergence of Internet trolls in the
west and a practice he calls drive-by anonymous insults.
Due to their recent colonial history, Singaporeans have been
inﬂuenced by Western culture, but because of their earlier history
of Eastern culture, collectivist values are also strong. Values such as
obedience and harmony are important, and they value intense
friendships and trust within the family. Therefore, we anticipate
that Singapore is more of a collectivist society than the United
States. Since China is highly collectivist and the US is highly indi-
vidualistic, we expect that the analysis of review patterns from
China, Singapore, and the United States will reveal signiﬁcant dif-
ferences in reviewer behavior, consistent with Hofstede’s cultural
classiﬁcation. We anticipate that the ratings posted by American
reviewers will more clearly express their likes and dislikes for
movies. On the other hand, the ratings given by Chinese reviewers
will be more constrained and more narrowly conﬁned within a
tight range centered around the average of the ratings given by
previous customers. Thus, we expect that an attitudinal difference
in the reviewing intentions among the three countries, again con-
sistent with Hofstede, as the following hypotheses propose.
Hypothesis 1 (Collectivist Societies). Collectivist societies tend to
place greater focus on harmony and thus tend to write fewer
extremely negative reviews than individualist societies.
Hypothesis 2 (Freedom of Expression). The value placed upon
freedom of expression is reﬂected more in the ratings of movies from
individualist societies than those from collectivist societies.
Hypothesis 3 (Societal Norms). Societal norms have greater effect
on the ratings of movies in collectivist societies than in individualist
societies.
According to Hofstede (2001), China is ranked extremely high
on the dimension of long-term orientation, which reﬂects the
impact of the teachings of Confucius on Chinese culture and
society. One of the key principles of Confucian teaching is the
basic human benevolence toward others and this consists of
N.S. Koh et al. / Electronic Commerce Research and Applications xxx (2010) xxx–xxx 3
ARTICLE IN PRESS
Please cite this article in press as: Koh, N. S., et al. Do online reviews reﬂect a product’s true perceived quality? An investigation of online movie reviews
across cultures. Electron. Comm. Res. Appl. (2010), doi:10.1016/j.elerap.2010.04.001
treating others as one would like to be treated.2 We therefore ex-
pect Chinese to be less willing to fully express their dislike in
their ratings for bottom-ranked movies than American reviewers
would be. Notice, we cannot distinguish whether Chinese have
more generous views of the movies, or merely restrict themselves
to more generous public statements and posted reviews, solely on
the basis of the posted reviews. Additional hypotheses address
these differences, and our methods for studying these differences
are described in the section on research methodology. But, regard-
less of the motivation, just as we would expect Chinese reviewers
to be more generous in general (as expressed in the Collectivist
Societies Hypothesis, H1), we would expect them to be more gen-
erous even in the case of the worst and most disappointing expe-
riences. Thus, we assert:
Hypothesis 4 (Bottom-Ranked Movies). The ratings for bottom-
ranked movies given by collectivist societies will be less extreme than
in individualist societies.
We have applied Hofstede’s (2001) cultural classiﬁcations,
allowing us to predict certain differences in behaviors across cul-
tures, and our hypotheses allow us to analyze the extent to which
the predicted differences do or do not appear as in the speciﬁc con-
text of online behavior in the speciﬁc domain of online movie
reviewing. We are not attempting to test Hofstede’s theory, and
we do not argue that all Chinese are collectivist, or that all West-
erners are extreme individualists. We simply analyze millions of
movie reviews posted on websites that cater primarily to Chinese
or to American reviewers, and look for the predicted differences
in rating behavior. The differences are indeed consistent with pre-
dictions based on Hofstede’s theory. We understand that not all
movie-goers rate the movies they have seen; signiﬁcantly, the ab-
sence of ratings follows a pattern, with more extreme under-
reporting bias in the United States than in China, which is consis-
tent with our hypotheses and with Hofstede’s cultural classiﬁca-
tion upon which they are based.
3.3. Motivation
Writing reviews seems to address basic human needs both for
belonging to and gaining acceptance from groups in which they
participate and for achieving status and recognition (Maslow
1943). We hypothesize that consumers who participate in the
writing of online reviews are motivated to meet these needs. If this
were true, then writing reviews would be based both on individual
motivations and on the interaction of these motivations with social
norms. An individual from a highly collectivist society would most
deﬁnitely not achieve his desire to feel as if he were part of a group
if his reviews violated the norms of the group, and would not re-
ceive self-esteem and recognition if his reviews were rejected be-
cause they violated the norms of the group. Thus, we assert the
following two hypotheses:
Hypothesis 5 (Social Needs). The motivation to write movie review
is affected by people’s social needs to feel a sense of belonging and
sharing, which may require that reviews adhere to social norms.
Hypotheses 6 (Esteem and Recognition). The motivation to write
movie review is affected by people’s needs for esteem and recognition,
which may require that reviews adhere to social norms.
4. Research methodology
Our research methodology involves three speciﬁc sets of analy-
ses. First, we compare the rating behavior of Chinese and American
reviewer using data collected from Douban.com and IMDB.com.
Second, we perform attitudinal studies to determine, to what ex-
tent the online reviews reﬂect a product’s true perceived quality.
This is described in Section 4.2. In addition, in Section 5, we study
how likely a US or Chinese reviewer will be affected by the reviews
that were posted previously. Finally, in Section 6, we investigate to
what extent Singapore movie raters resemble those of China and to
what extent they resemble those of the United States. We chose to
perform these analyses only after observing differences between
the US and Chinese movie raters’ behavior.
4.1. Online review data
To study the cultural differences in online movie review behav-
ior, we gathered the reviews from two online movie review web-
sites, IMDB.com and Douban.com. IMDB.com was chosen because
it is the largest online movie review website with over 57 million
visitors each month. For the Chinese website, we chose Dou-
ban.com because it is a cloned version of IMDB in China, and is con-
sistently ranked as one of the most popular online review website
in China by Alexa Internet (2008). To ensure we are comparing
members of the US and Chinese cultural communities, we only
crawled the ratings from IMDB that were posted by US reviewers.3
Our data sample contains two datasets. For the ﬁrst dataset, re-
views were collected on 1000 movies randomly selected from
IMDB and 1000 movies randomly selected from Douban, using a
random counter on the movie identiﬁcation number. While we ex-
pect that 1000 movies is a well representation of the movies across
the two websites, it is possible that our results might be inﬂuenced
by the differences between the movies selected from these web-
sites.4 To control for this, we conducted experiments with a second
set of data. We ﬁrst chose the Top 100 and Bottom 100-ranked mov-
ies in IMDB. Then based on these movie titles, we collected the same
movies titles in Douban.com and their corresponding movie reviews
from the two sites. By using the same movies to compare the rating
pattern, we attempt to ensure that the observed differences in re-
views are due to inherent differences in reviewer behavior rather
than differences in the movies selected for comparison. The reason
for focusing on those top and bottom-ranked movies is that if indeed
under-reporting bias were present, we believed that it would be
more likely to be observed for movies within such categories.
Each dataset has its own advantages and disadvantages. Using
1000 movies selected separately and at random from these two
movies reviewing sites revealed in general how movie raters’
behavior is different across these two websites. However, this
introduces the possibility that the observed difference is driven
2 While there is no immediately obvious connection to a Western observer
between benevolence and a long-term orientation, historically Confucian teachings
have stressed long-term orientation, collectivist ties to family and society, and a
higher degree of benevolence within groups. Likewise, Hofstede describes group
averages; at no point does he suggest that absence of benevolence in individualistic
societies, or the absence of altruistic behavior in the West. Explicitly, the Judeo–
Christian traditions of the West do acknowledge the importance of treating others as
you would wish to be treated; still, Hofstede expects to see a greater degree of
benevolence in the west, and, assuming this is true, we would expect to see
differences between Chinese and American online movie reviewing.
3 Each movie has a webpage that shows the ratings given by US raters. For instance,
the ratings given by US viewers for themovie ‘‘The Godfather” can be obtained from
http://www.imdb.com/title/tt0068646/ratings-usa. Nevertheless, the fact that a
reviewer resides in the US does not necessarily mean that the reviewer is an
American, or that the reviewer has adopted the behaviors that Hofstede typically
associates with an individualist culture. However, to the extent that our data might
include Chinese residing in the United States, this inclusion actually should lessen the
strength of the effects we were measuring. Thus, our results are a conservative test
and may actually understate the effect that we have claimed.
4 The 1000 randomly selected movies in IMDB and 1000 randomly selected movies
in Douban may be different.
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by the different move titles selected from the two sites. Using the
top and bottom-ranked movies and then comparing reviews from
the two sites eliminates the above possibility, but introduces the
possibility that audience response to different movies might be dif-
ferent between the two cultures. For robustness check, we also col-
lected data from the Top 100 and Bottom 100-ranked movies in
Douban, and the same movie titles in IMDB and the corresponding
movie reviews. This will be presented in Section 7.
The summary statistics of the dataset from both websites are
shown in Tables 1 and 2.5 Data collection for both batches started
on December 20, 2008 and ended on January 15, 2009. For each item,
we collected the movie title, movie ID and review information. Spe-
ciﬁcally, for each movie review, we gathered the numeric rating, re-
view date and the original text of the review. On Douban, consumers
can report an integer movie review on a 5-point Likert-type scale,
anchored at 1-star = least satisﬁed and 5-stars = most satisﬁed. On
IMDB, consumers can report an integer movie review on a 10-point
Likert-type scale, anchored at 1-star = least satisﬁed and 10-stars =
most satisﬁed.
4.2. Experimental calibration with survey data
After comparing the rating distribution of Chinese consumers to
that of US consumers, we conducted a survey in which respondents
were asked to review the movies that they have viewed. Then we
compared the survey results with those observed on IMDB and
Douban. We expected that this survey mechanism would result
in more balanced reviews with less under-reporting bias, and thus
in ratings that more accurately reﬂect the community’s perceived
average quality for movies in our sample. This is essential to
exploring our hypotheses about cultural differences in reviewing
behavior.
Our respondents were university students attending business,
information systems and economic courses. Each student was
asked to review 16 movies that vary in terms of category and
genre. For each movie, the subjects were asked to rate the movies
they have viewed and report their intention and motivation to
write online movie reviews. The online survey instrument was
emailed to 1500 students composed of native Chinese speakers
and Singaporeans who spoke Chinese ﬂuently. Invitation emails
explained the purpose of the study and requested participation.
The respondents who clicked on the URL link provided in the email
message were then directed to a website to take the online survey,
of which 87 Chinese students and 212 Singaporeans responded.
Participation was voluntary and the response rate was approxi-
mately 20%. The movie rating scales for the survey were based
on those of Douban.com. A preliminary version of the survey was
generated and reviewed by doctoral students for clarity. Finally,
to verify the appropriateness of the survey, it was pre-tested with
multiple research students who varied with age, gender and educa-
tion. Since this attitudinal survey involved both Chinese and Sin-
gaporean nationals, we are able to assess the extent to which
Singaporeans do or do not differ from Chinese in terms of their rat-
ing behaviors.
For US users, we employed ratings from MovieLens in place of
our survey, because we were not able to get sufﬁcient response
for our survey among American movie reviewers.6 Unlike IMDB,
MovieLens is not an online review website but a recommender sys-
tem. In MovieLens, users rate as many movies as possible (each user
has to rate at least 35 movies) to improve the accuracy of the recom-
mendations each will receive from the recommender system. Since
in MovieLens the aim of the users for rating movies is to improve
the quality of their own received recommendations, they are more
likely to rate all the movies that they have watched rather than
merely evaluating those to which they have had the most extreme
responses. Hence, we believe that there is less under-reporting bias
for reviews in MovieLens, which we believe will more accurately re-
ﬂects the community’s perceived quality for the movies in our
sample.
5. Data analysis and results
5.1. Graphical data analysis and simple comparisons
We retrieved movie reviews of 1000 randomly selected movie
titles from both Douban and IMDB, and we focused on movies with
an average review of 3-stars in Douban and those with 5-stars in
IMDB, the median ratings for the two sites. After that, we plotted
the distribution of the ratings from Douban and from IMDB (as
shown in Figs. 1 and 2). Theoretically movies with these median
average ratings are more likely to be normally distributed, there-
fore, we expect to observe a normal distribution for both but as
is evident from even a quick visual inspection of Figs. 1 and 2,
we did not. The behaviors of the two populations indeed do differ.
Figs. 1 and 2 show that for all movies with average review score
equal to the median (92 movies on IMDB and 151 on Douban), the
rating histogram for IMDB is W-shaped, whereas for Douban the
histogram is indeed unimodal and bell-shaped. Thus there are dif-
ferences in the rating pattern even for average-ranked movies. To
ensure that our results are not driven by the efforts of reviewers,
Table 1
Statistics of dataset from IMDB.com.
Category Number of movies Number of ratings
Top 250 (Top) 100 2944,037
Bottom 100 100 191,411
Entire collection (Random) 1000 691,739
Table 2
Statistics of dataset from Douban.com.
Category Number of movies Number of ratings
Top 250 (Top) 100 483,680
Bottom 100 100 4151
Entire collection (Random) 1000 14,645,654
5 The data analysis is based on data collected prior to January, 15, 2009. The
collection of our data was slow because we were constantly blocked by IMDB and
Douban.
6 These data were gathered for a GroupLens Research Project by the Department of
Computer Science and Engineering at the University of Minnesota. See http://
www.grouplens.org/taxonomy/term/14. Fig. 1. IMDB movies with average rating = 5 (92 out of 1000 movie items).
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we checked if reviews with only ratings differ from reviews with
both ratings and text comments. Since preparing a review is more
time-consuming than merely providing a numeric evaluation and
might suggest a more serious effort to assess accurately, we have
compared the numeric ratings of reviews with and without textual
reviews across IMDB and Douban and found them to be similar
(Wu and Huberman 2007). Our results show that the rating histo-
gram for Douban is bell-shaped, while that of IMDB is W-shaped.
In the work that follows, we compare individual rating behavior
using the second dataset, in which we ensure that ratings are for
the same set of movies. Since the movies being compared are the
same, any observed differences in the rating patterns are driven
by the cultural differences between the rating populations, and
not by the selection of movies included in each sample. We focused
on ratings of the most extreme movies, the top-ranked and bot-
tom-ranked movies, in order to examine the most extreme rating
behavior. Unless we state otherwise, all subsequent analysis was
done using the second dataset.
Figs. 3 and 4 show the rating distributions for the top-ranked
movies in IMDB and the corresponding rating distribution for the
same set of movies in Douban. Fig. 3 once again displays the char-
acteristic W-shaped distribution that we previously observed
among US raters, whereas Fig. 4 once again has a unimodal distri-
bution. It seems that on average, Chinese reviewers are more re-
served in giving the highest ratings than the US reviewers; they
are also more reluctant to assign the most negative reviews. From
both ﬁgures, we see that on the whole, the rating behavior of
reviewers of top-ranked movies were not very different between
both cultures, except for somemodest limitation of top and bottom
reviews among Chinese reviewers.
Figs. 5 and 6 show the distribution of the ratings for the Bottom
100 movies in IMDB and the corresponding rating distribution for
the same set of movies in Douban. Unlike the results for the top-
ranked movies, there is a great difference between Chinese and
American reviews for IMDB bottom-ranked movies. Fig. 5 shows
that for the US reviewers, the largest number of reviewers gave a
very low rating of 1-star, resulting in a U-shaped distribution. For
the Chinese reviewers, even when a movie is bad, the online re-
views still demonstrate a bell-shaped distribution, as shown in
Fig. 6.7 This supports the Bottom-Ranked Movies Hypothesis (H4),
which argues that the ratings for bad movies given in collectivist
societies will be less extreme than those in individualist societies.
US reviewers on the other hand are more inclined to express their
Fig. 2. Douban movies with average rating = 3 (151 out of 1000 movie items).
Fig. 3. IMDB top-ranked movie ratings.
Fig. 4. Corresponding (top-ranked) movie ratings in Douban.
Fig. 5. IMDB bottom-ranked Movie Ratings.
Fig. 6. Corresponding (bottom-ranked) movie ratings in Douban.
7 To check the consistency of this result, we conducted the same analysis based on
independent datasets collected prior to September 15 and prior to December 15,
2008. We still ﬁnd the W-shaped distribution for the US and a bell-shaped
distribution for the Chinese.
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dissatisfaction vigorously and openly, and often in the most extreme
terms, which is consistent with the Freedom of Expression Hypoth-
esis (H2). This probably partly explains the difference in the number
of reviews for the Bottom 100 movie category in IMDB (191,411 total
ratings) and Douban (4151 total ratings), providing support for the
Collectivist Societies Hypothesis (H1). (A competing explanation is
that the very worst movies screened in America are unlikely to be
watched by Chinese audiences, which may also explain some of
the observed difference in counts of reviews for the worst ranked
movies.)
Prior studies (e.g., Tourangeau et al. 2000, Poulton 1989), have
reported that respondents tend to avoid the extremes in surveys.
In psychophysics, this trend is called response contraction bias
(Poulton 1989). However, this is not what we have observed in IM-
DB.com; there are in fact more responses at the extreme endpoints
of 1s and 10s, this is the case even when we convert the results to
the same scale as shown in Figs. 7 and 8. For Figs. 3–6, if we ﬁrst
convert the 10-point IMDB scale to a 5-point scale, consistent with
Douban, and then remove the extreme ratings—the ratings of 1 and
5—this will result in Figs. 9–12. The results suggest that the ex-
tremes are over-represented in the American rater population rel-
ative to the Chinese rater population, and perhaps the extremes in
the American rater population are even over-represented relative
to the American population of movie-goers more generally. There
are several explanations. Perhaps Americans are more honest and
willing to post extreme views because they are less inﬂuenced
by the mean. Another explanation is that Americans might try to
be different by giving extreme ratings, since simply giving an aver-
age rating does not show that they are individuals. Alternatively,
Americans may be less willing even to rate unless extremely moti-
vated by very strong attitudes, positive or negative, towards the
Fig. 10. Corresponding top-ranked without extremes in Douban.
Fig. 7. IMDB movies with average rating (92 out of 1000 movie items) on same
scale.
Fig. 8. Douban movies with average rating (151 out of 1000 movie items) on same
scale.
Fig. 9. IMDB top-ranked without extremes.
Fig. 11. IMDB bottom-ranked without extremes.
Fig. 12. Corresponding bottom-ranked without extremes in Douban.
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ﬁlm. The Chinese, on the other hand are demonstrably less likely to
give extreme ratings, perhaps because they are more inﬂuenced by
the consensus and the average sentiment of the reviews already
posted or alternatively perhaps because they are not accustom to
express extreme emotions.
Overall there is a huge difference between consumer reviews of
all the movies in IMDB and Douban. This difference is visible when
comparing reviews of all movies, that is, when comparing Figs. 7
and 8. But it is most visible and most pronounced when comparing
reviews of the bottom-ranked movies, that is when comparing
Figs. 11 and 12. It seems that American reviewers with the most
extreme opinions are greatly over-represented relative to the pop-
ulation at large, which distorts American movie ratings relative to
the true perceived quality. These results lead us to believe that
there is less under-reporting bias among Chinese reviewers, as
shown by the bell-shaped curve in Fig. 8. We were concerned that
this effect could also be explained not by under-reporting bias, but
by profoundly different responses to the movies when seen by Chi-
nese and American audiences, in which case Chinese viewers
might have far more average assessments than American audi-
ences, rather than different propensity to review based on the
strength of their assessments. To address this concern, we con-
ducted a survey to compare the distribution of assessments of
the two populations, to verify whether the difference in reviewing
behavior was due to different levels of under-reporting bias or to
some other, perhaps as yet unreported, behavioral difference.
5.2. Hypotheses testing
5.2.1. Impact of attitude and social norms on rating behavior
To examine the proposed hypotheses, the ﬁrst experiment was
designed to study how ratings are inﬂuenced by general
consensus:
Rating ¼ f ðAverage rating;Average rating in IMDB Bottom movies;
Average rating in IMDB Top movies;Average rating
in Douban Top movies; tÞ
This is translated into the following empirical model:
Ratingjt ¼ a1  AvgRatingj;t1 þ a2  AvgRatingj;t1
 IMDB Bottomþ a3  AvgRatingj;t1  IMDB Top
þ a4  AvgRatingj;t1  Douban Topþ a5  t þ a6
 Bottom Dummyþ a7  IMDB Dummyþ ejt ð1Þ
In this model, t is the sequence order of each review to control
the temporal effect. The ﬁrst review posted for a movie will have
t = 1. AvgRatingj,t1 denotes the average consumer rating at the
time when the (t  1)th review was written for movie item j.
IMDB_Bottom is a dummy variable equal to 1 for the ratings of bot-
tom-ranked movies in IMDB. IMDB_Top is also a dummy variable
equal to 1 for the ratings of top-ranked movies in IMDB. Dou-
ban_Top is a dummy variable equal to 1 for the ratings of top-
ranked movies in Douban. Bottom_Dummy is a dummy variable
equal to 1 for movies in the bottom-ranked category. Finally, IM-
DB_Dummy is a dummy variable equal to 1 for movies in the IMDB
category.
We estimated Model 1 using robust regression procedure (Chen
2002, Yaffee 2002) to study how ratings are inﬂuenced by online
review environment variables and presented the results in Table
3.8 None of the between variable correlations is larger than 80%
and the condition index is about 35. A further look at this condition
index shows that it is related to the correlation between the main ef-
fect and the interaction terms. Hence multicollinearity is not much
of concern in our analyses. If we consider a boundary of 1 and 1,
our results show that for both cultures, raters have different rating
tendency for the top and bottom-ranked movies. Particularly, the
parameter estimate for average rating is signiﬁcantly positive
(AvgRating = 0.9279 and p < 0.001). This means that when Chinese
consumers rate a bad product (in this case a movie), if the consensus
rating is 1, new consumers will give a rating of 0.9279, a slightly
less negative score that is within the boundary of 1 and 1. The
same principle applies when Chinese reviewers rate a good movie;
if the consensus rating is 1, new reviewers will give a rating of only
about 0.24, which is the sum of 0.9279 and 0.6917. This, again, is a
less positive score with a tendency to rate towards the center. Over-
all, the results show that Chinese reviewers tend to leave ratings
within the boundary of the general consensus and are not likely to
post a rating that is more extreme than the average of what the com-
munity has already given. This provides support for the Societal
Norms Hypothesis (H3).
However, for the US reviewers, the story is different, especially
when they are facing a movie that they perceive to be of low qual-
ity. The interaction between IMDB_Bottom and average rating is
positive (AvgRating  IMDB_Bottom = 0.2631 and p < 0.001). This
indicates that when American consumers rate a bad movie, if the
consensus rating is 1, new consumers will give a rating of
1.19 (which is the sum of 0.9279 and 0.2631) a more negative
score with tendency to move out of the boundary of 1 and 1.
Overall, it seems that US reviewers are not conﬁned to the rating
boundary of the community, and they are more willing to post ex-
treme reviews, especially when they are dissatisﬁed. Perhaps
Americans value the need to clearly express their likes and dislikes
for movies and are less inﬂuenced by the mean, which again gives
support for the Freedom of Expression Hypothesis (H2).
5.2.2. Motivation for writing online reviews
For this section, we examine what motivates consumers to post
online movie reviews. In our survey, we asked the respondents: (1)
If they have been to movie review websites? (2) If they have ever
rated a movie in movie review websites? (3) Under what circum-
stances would they rate a movie online—(a) when they like the mo-
vie? (b)When they dislike themovie or (c) when theywant to share
their opinions with others? (4) How much inﬂuence do online mo-
vie reviews have on them? (5) How often do they rate movies?
From the survey results collected, we perform a logistic regres-
sion to study the motivation for consumers to write online re-
views.9 Our dependent variable is the frequency of rating movies
Table 3
Average ratings in IMDB and Douban.
Variable Model
AvgRating 0.9279***
Avg_Rating  IMDB_Bottom 0.2631*
AvgRating  IMDB_Top 0.1738





* p < .10.
** p < .05.
*** p < .01.
8 We used the PROC ROBUSTREG procedure in SAS, which attempts to unweight
outlying observations and calculate stable and resistant estimators using robust
regression techniques. This solution addresses the non-normality and heteroskedas-
ticity issues created by outliers (Chen 2002, Yaffee 2002).
9 We also conduct our analysis using ordinary least squares and robust regression
procedures. The results were qualitatively similar.
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by each respondent (Question 5), where 1 means ‘never rated’ and 5
represents ‘often rated’.10 Our dependent variables capture the an-
swers for Questions 1–411:
Frequency ¼ f ðBeen to; Rated; Like; Dislike; Share; InfluenceÞ
In Table 4, the variables of ‘‘Been_to” and ‘‘Rated” are control
variables, while the remaining are our variables of interest. We
see that the desire to share opinion with others (Share = 0.6647
and p < 0.05) dominates all other expressed reasons in motivating
a consumer to write a review, giving strong support for the Social
Needs Hypothesis (H5), at least among reviewers from collectivist
culture. The next factor that motivates consumers to write online
movie reviews is the desire to express their liking for the movie
(Like = 0.6130, p < 0.05). Consistent with Hofstede’s cultural classi-
ﬁcations and with our hypotheses, when Chinese raters like a mo-
vie, they are more inclined to post online reviews; hence the much
smaller numbers of truly negative online reviews posted on Dou-
ban. Finally, individuals from collectivist culture do not appear to
write online reviews because of the need for esteem or to inﬂuence
the views of others, rejecting the Esteem and Recognition Hypoth-
esis (H6). To summarize, consumers from collectivist culture are
more likely to speak out when they like a movie instead of when
they dislike a movie.
5.2.3. Under-reporting bias
In the previous section, we documented that there are huge cul-
tural inﬂuences affecting the behavior of Chinese and American
customers when they post online movie reviews. In this section,
we study whether such behavioral differences affect the accuracy
of the average of reviews as an indicator of the broader group’s per-
ception of quality. Given that prior research (Hu et al. 2006) has
found the existence of under-reporting bias in United States con-
sumers, causing online reviews to be a biased estimator of books’
perceived quality, we study whether this is also true for movies
and whether this varies across different cultures. We found that
American reviews did indeed exhibit considerable under-reporting
bias even for the average-ranked movies, but as expected we found
much less under-reporting bias among Chinese reviewers.
As described in Section 4.2, we obtained an additional set of re-
views that we were reasonably certain that these reviews did not
exhibit under-reporting bias. Having a set of reviews that we were
conﬁdent did not exhibit under-reporting bias allowed us to deter-
mine if Americans posted more extreme reviews due to under-
reporting bias or actually held more extreme views than Chinese
for some as yet unexplained reason. To obtain the set of reviews
that are less likely to be subjected to under-reporting bias, we ﬁrst
try an online survey approach. Survey request was sent to 500
email addresses collected from multiple websites using an email
spider program. Due to the low response rate, we were unable to
use the results of the survey. As an alternative, we used ratings
from MovieLens in place of the survey results to assess the true
perceived quality for US movie-goers. Since the aim of users in
MovieLens is to improve the quality of their received recommenda-
tions, they are more likely to rate all the movies that they have
watched. Thus, there is much less reporting bias inside MovieLens.
In total, we obtained a dataset that contains 1000,209 movie rat-
ings for 3900 movies contributed voluntarily by reviewers to
MovieLens.
Likewise, we focus on average-ranked movies and plot the rat-
ing distribution in Fig. 13, which is given by the respondents in
MovieLens for 685 movies with average rating of 3. And indeed
from Fig. 13, we see that the rating distribution is still unimodal.
In contrast, the online review rating distribution we obtained for
the average-ranked movies in IMDB on a 5-point scale is W-shaped
as shown in Fig. 7. This conﬁrms the existence of under-reporting
bias in American movie reviewers, and such reporting bias does in-
deed cause online reviews to be a biased estimator of a product’s
true quality as perceived by the broader population of American
movie-goers.
Next, we sought to verify whether such under-reporting bias
exists in the other population we studied -the Chinese reviewers
in Douban. Again, as described in Section 4.2, the existence of un-
der-reporting bias among Chinese reviewers was examined using a
set of controlled experiments in which all respondents were asked
to report their ratings for several movies that they have viewed.
Figs. 14 and 15 show the survey results for the Chinese students
when assessing the top and bottom-ranked movies respectively.
The survey results revealed patterns similar to the results gathered
from the online website, Douban.com. In particular, the results ob-
tained from the online movie reviews in Douban (Fig. 6) and the re-
sults from our survey (Fig. 15) follow a similar bell-shaped
distribution for the bottom-ranked movies. By comparing the mo-
vie ratings in Douban for the top-ranked movies (Fig. 4) with the
results from the survey (Fig. 14), we can likewise conclude that
the rating distributions are similar across these two channels for
bottom-ranked movies as well. Furthermore, the mean difference
between online ratings and ofﬂine ratings is insigniﬁcant (t = 0.45
and p = 0.6569).12 Our interpretation for this is that there is far less
Table 4









* p < .10.
** p < .05.
*** p < .01.
Fig. 13. MovieLens rating distribution with average rating of 3.
10 Our dependent variable is on the Likert scale of 1–5 where 1 means ‘never rated’,
2 means ‘rated once’, 3 means ‘seldom’, 4 means ‘sometimes’ and 5 means ‘often
rated’.
11 Question 1 is for the ﬁrst dependent variable ‘‘Been_to”; Question 2 for the second
dependent variable ‘‘Rated”; Question 3a for the third dependent variable ‘‘Like”;
Question 3b for the fourth dependent variable ‘‘Dislike”; Question 3c for the ﬁfth
dependent variable ‘‘Share” and Question 4 for the sixth dependent variable
‘‘Inﬂuence”.
12 The p-value for the F-test of equal variances is 0.7915, therefore we cannot reject
the null hypothesis that the underlying variances of the observations are equal.
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under-reporting bias for Chinese online raters, and the overall online
Chinese consumer opinion is a well representation of a product’s
true quality, as measured by the average perception of the broader
population of Chinese movie-goers.
We have shown that the extent of under-reporting bias does in-
deed vary across cultures. In comparison to the results obtained
from the United States reviewers, the existence of under-reporting
bias is less severe among Chinese movie reviewers. Hence, the
average posted online ratings from Douban appear to be similar
to those of the ‘‘silent consumers” who did not provide their rat-
ings. However, in the case of IMDB, there seems to be far more on-
line postings from movie-goers with the most extreme and indeed
the most extremely negative views, and thus the set of posted re-
views may not be truly and accurately representative of the ‘‘silent
consumers” in the United States.
Most of the ﬁndings in this study are in accordance with expec-
tations based on Hofstede’s cultural dimensions and his character-
ization of both American and Chinese cultures. As hypothesized,
the differences in attitudes towards a movie—that is, differences
in underlying assessments of the movie—had very different effects
on the behaviors for online reviewing among collectivist and indi-
vidualist populations. An explanation could lie in the inﬂuence of
individualism in which individualists perceive that they are rela-
tively free to follow their own wishes and outwardly express them.
The fact that the percentages of reviews for the top-ranked and
bottom-ranked movies in the US sample are much higher than
those of the Chinese sample is consistent with this assertion.
In terms of societal norms, collectivists display a much stronger
adherence to the consensus of their communities, including of
course the consensus of their online network communities. For
the Chinese reviewers, there is concern for reconciliation, har-
mony, and balance. This may result in vague expression of personal
emotions such as likes and dislikes.
To test if the results based on Chinese reviewers hold for other
collectivist societies, we replicated our study in Singapore, which
has been found to be more collectivist than individualist due to
the Confucian heritage of the majority of the population (Hofstede
2001).
6. The Singapore data
In this section, we examine how cultural elements inﬂuence the
attitudes and intentions in the hybrid culture of Singapore.
Although three-fourths of the Singapore population is Chinese, Sin-
gaporeans undergo a British system of education, with English
being the main medium. Due to their colonial history, Singapore-
ans have been inﬂuenced by Western culture, but Eastern culture
and values are also strong. Obedience, harmony and concern for
reconciliation are important. Cultural factors have been shown to
be mediators of attitude and behavior in Singapore (Tan and Farley
1987).
While Singaporean students are generally more exposed to
Western values than their parents were, they still do possess tradi-
tional Chinese values as well. This perhaps explains why the results
for the top-ranked movies (Fig. 16) in the survey of Singaporean
students were similar to those in Douban (Fig. 4). In particular
for the bottom-ranked movies in Fig. 17, the experimental results
revealed unimodal distribution with mostly moderate reviews,
which is similar to the result for the Bottom 100 Movies in Dou-
ban.com, as in Fig. 6.
80.5% of our survey participants have been to movie review
websites, but only 14.2% have posted ratings. When asked when
they would be most likely to provide movie review ratings, 66.5%
responded that they would if they liked the movie very much
and only 29.1% responded that they would if they were very disap-
pointed. This suggests that Singapore reviewers still exhibit char-
acteristics of their parents’ collectivist culture, similar to the
behaviors we observed in our Chinese dataset. Once again we ob-
serve that reviewers in a collectivist culture are less likely to ex-
press their dissatisfaction. Similarly, by examining the data, we
conclude that Singaporean reviewers are more reserved about giv-
ing the highest ratings even for the top-ranked movies. Once again,
we observe support for the Collectivist Societies Hypothesis (H1).
Fig. 16. Singaporean students survey for top-ranked movies.
Fig. 15. Chinese students survey for bottom-ranked movies.
Fig. 14. Chinese students survey data for top-ranked movies.
Fig. 17. Singaporean students survey for bottom-ranked movies.
10 N.S. Koh et al. / Electronic Commerce Research and Applications xxx (2010) xxx–xxx
ARTICLE IN PRESS
Please cite this article in press as: Koh, N. S., et al. Do online reviews reﬂect a product’s true perceived quality? An investigation of online movie reviews
across cultures. Electron. Comm. Res. Appl. (2010), doi:10.1016/j.elerap.2010.04.001
7. Robustness of the results
In the previous sections, the analyses are based on the online
dataset obtained through two rounds of data collection activities.
For the ﬁrst round of data collection, reviews were collected on
1000 movies randomly selected from IMDB and 1000 randomly se-
lected from Douban. We used these datasets to investigate the rat-
ing differences across these two websites. However, our
conclusions might have been inﬂuenced by the differences be-
tween the movies selected from these websites. To control the mo-
vie title effect, we therefore collected another round of data. For
this round of data collection, we ﬁrst gathered the movie reviews
of the top-ranked 100 and bottom-ranked 100 movies in IMDB,
then based on these movie titles we collected the related movie re-
views from Douban.com. However, one might again argue that the
top-ranked and bottom-ranked movies in IMDB may not be top-
ranked and bottom-ranked movies in Douban, which might once
again have contributed to the observed differences.
Hence, we conduct a robustness check to ascertain if the results
are consistent if we were to take the top and bottom-ranked mov-
ies in Douban. Based on the same movie titles collected from Dou-
ban, we collect the same movies in IMDB and ﬁnally the related
reviews from both sites. Since Douban does not have a bottom-
ranked movie list, we had to scan manually through all the movies
in Douban to ﬁnd the bottom-ranked 100 movies, those with the
lowest average rating. Then, from the top-ranked and bottom-
ranked movie list in Douban, we extract the corresponding movies
in IMDB and plot the rating distribution for these movies as shown
in Figs. 18–21. We ﬁnd that the results were consistent with what
we had previously obtained, and that once again extreme ratings
are more prevalent among the online reviews written by US movie
raters, regardless whether the movies are top-ranked or bottom-
ranked at either website.
8. Implications for theory and research
This study contributes to our understanding of the role of social
norms on individuals’ behavior when writing online movie reviews
and, we believe, to our understanding of the role of social norms in
social networks more generally. Based on the empirical study con-
ducted over three different population groups, from China, the Uni-
ted States, and Singapore, we ﬁnd that under-reporting bias varies
across cultures and cultural differences play a signiﬁcant role in
online reviewing behavior.
The main contributions come from applying Hofstede’s (2001)
cultural classiﬁcations, which predict certain differences in behav-
iors across cultures, and using these classiﬁcations to analyze dif-
ferences in online behavior in a speciﬁc setting. We are not
attempting to test Hofstede’s theory, and we do not argue that
all Chinese are collectivist, or that all Westerners are extreme indi-
vidualists; we simply analyze millions of movie reviews posted on-
line on websites that cater primarily to Chinese and American
reviewers, and look for differences. The differences are indeed con-
sistent with predictions based on Hofstede’s theory: Western re-
views are much more likely to be extreme, and their distribution
tends to become more extreme over time, while Chinese reviews
tend to have a more bell-shaped distribution and newer additional
posts are much more likely to be closer to the mean rather than
more extreme. That is, in Western reviews we observe far more un-
der-reporting among reviewers with average opinions. Such re-
sults are further validated by comparisons between the online
and ofﬂine consumer reviews.
Movies have always been made principally for their home mar-
kets, but American movie producers in general hope for more glo-
bal appeal and more global commercial success. This study
indicates that online social reviewing behavior differs greatly from
market to market, and might indeed lead a ﬁlm’s distributor to
Fig. 18. Corresponding (top-ranked) IMDB movie ratings.
Fig. 19. Douban top-ranked movie ratings.
Fig. 20. Corresponding (bottom-ranked) IMDB movie ratings.
Fig. 21. Douban bottom-ranked movie ratings.
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misjudge the size of a potential market abroad. In particular, a dis-
tributor based in one market will know how to interpret early re-
views in his home market, but if he applies his home-market
experience to interpret the reviews from a foreign market he
may be greatly misled. Reviewer behavior at home market that
indicates a moderately successful ﬁlm might be associated with
market failure, or with blockbuster success in another market.
Thus, an American distributor might over-estimate the market in
Singapore or in China, given the greater tolerance of reviewers,
or, conversely, a Chinese distributor might under-estimate the
market in America given the extreme behavior of some American
reviewers. Most importantly, after comparing Figs. 3 and 4, we
realize that an American distributor might signiﬁcantly under-esti-
mate the market for a hit American movie in Singapore or China
since Fig. 4 does not exhibit the spike that correspond to American
reviewers over-reporting of reviews of 9 and 10 for top-ranked
movies. Likewise, a Chinese movie distributor might note a huge
number of extremely negative reviews, an order of magnitude
more than he might expect in his home market, and conclude that
the launch would be catastrophic. If online behavior is not repre-
sentative of ofﬂine behavior, and if the differences between online
and ofﬂine behavior vary by nation, then the information in online
networks needs to be interpreted carefully before these reviews
can be of use to either the community or marketers.
Finally, there are several limitations of this study. First, several
parts of the study were performed using students; these portions
of the study should be replicated with a non-student population.
Second, we were unable to examine the individualists’ motivation
for posting reviews due to insufﬁcient responses and we feel cul-
tural differences may be at work here. Thus, we hope to gather suf-
ﬁcient responses in future to conduct further analysis on this part.
Third, we did not examine the text comments for the posted re-
views. It is likely that the extreme opinions of the Chinese are re-
ﬂected only in the text comments instead of the numerical
ratings. Therefore, future research could apply sentiment analysis
techniques on the text comments to enable more comprehensive
analyses. Also, it might be useful to see how similar results are in
retail websites such as Amazon, eBay and others. Finally, further
research on the behavior of Americans and of Chinese in online so-
cial networks and blogs not associated with commercial purposes
would help to strengthen our understanding of cultural differences
online.
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